Objectives: A scoping review focused on background sounds and adult hearing aid 27 users, including aspects of aversiveness and interference. The aim was to establish 28 the current body of knowledge, identify knowledge gaps, and to suggest possible 29 future directions for research. 30 Design: Data were gathered using a systematic search strategy, consistent with 31 scoping review methodology. 32 Study Sample: Searches of public databases between 1988 and 2014 returned 33 1182 published records. After exclusions for duplicates and out-of-scope works, 75 34 records remained for further analysis. Content analysis was used to group the 35 records into five separate themes. 36 Results: Content analysis indicated numerous themes relating to background 37 sounds. Five broad emergent themes addressed the development and validation of 38 outcome instruments, satisfaction surveys, assessments of hearing aid technology 39 and signal processing, acclimatization to the device post-fitting, and non-auditory 40 influences on benefit and satisfaction. 41 Conclusions: A large proportion of hearing aid users still find particular hearing aid 42 features and attributes when listening in background sounds. Many conclusions are 43 limited by methodological drawbacks in study design and too many different outcome 44 instruments. Future research needs to address these issues, while controlling for 45 hearing aid fitting.
are confident that the most cited records were considered. These search strategies 150 returned a total of 1182 records, which were then pooled together for further scrutiny.
151
A supplementary search stage occurred later in the process, because it was 152 informed by the title selection of the initial 1182 records. This stage is shown in the 153 lower right hand side of Figure 1 .
154
Selecting relevant records 155 Duplicate records (n=377) were excluded. The next selection step considered titles 156 only and the criterion for exclusion was based solely on whether the title indicated Gygi Hall Background sounds and hearing aid users 8 the topic (Bentler, Cox, Freyaldenhoven, Gatehouse, Humes, Keidser, and Nabelek) . 176 A final search consulted known literature reviews on the topic identified within the list 177 of 234 and six additional records were identified by this strategy. 178 Both authors independently conducted the second selection step, which 179 considered the record abstract (or page one of technical reports etc). Again the 180 criterion for exclusion was based solely on whether the content of the record was 181 within the scope of the research question, with no considerations as to the number 182 and type of records retained. Five further records were excluded because they were 183 judged to be out of scope. A large number of records (n=166) were excluded 184 because they were judged not to provide sufficient information to extract meaningful 185 data as described in the data extraction procedure. These records focused on other 186 hearing related issues, such as hearing status, or need for recovery after work.
187
Overall therefore, 75 records were passed onto the stage of data extraction. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 we note that these variables are associated with interference from and aversiveness 287 of background sounds.
288
A number of smaller scale hearing aid user surveys have also been 289 conducted. In a survey of 175 experienced users, speech in noise was again rated 290 as one of the most important attributes of hearing aids (27%), but also the most 291 frequent source of dissatisfaction (30%) (Meister et al. 2002) . A structured telephone 292 interview with 177 users found 92% satisfaction (Kaplan-Neeman et al. 2012).
293
Satisfaction and hours of hearing aid use per day were closely associated, a 294 relationship that the authors attribute to the acclimatization process. One of the main 295 reasons for dissatisfaction was excessive amplification in background noise.
296
Hearing aid technology (n=35). There was one literature review in this theme, but it 297 was published almost 20 years ago Keidser (1995) found that reducing annoyance and maximizing speech compression 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 conversations are common complaints (Stephens & Meredith, 1991) , with difficulties 375 remaining even12 months after hearing aid fitting (Bentler et al. 1993) .
376
A different perspective is afforded by studies reporting listening performance. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 External validity External validity refers to the generalizability of the findings.
436
Adequate sample size is a common marker of external validity, and this requires a 437 priori justification for the size of the expected effects given the variance of the 438 measurement scores. Across the 75 records in this scoping review, the sample sizes 439 ranged from 8 to over 3000, with a median of 43 ( Figure 3 ). However, we note that 440 justification of sample size was given in only one record (Cox et al. 2011) . relating to general satisfaction and hearing aid technology. We do admit that there is 499 a potential circular bias of the search strategy. However, while we would expect to 500 find issues relating to interference and aversiveness given the choice of search 501 terms, it was not expected that these would be the only themes to recur throughout 502 the process of collating and summarizing the results.
503
A wide range of outcome instruments are available for assessing the impact of 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 needed to define what are the characteristics of individual listeners who are more or 587 less annoyed by the same sounds (see also Kidd et al. 2007 ).
588
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